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(54) A method of reading information from a data carrier attached to stacked objects 


(57) In a data carrier information reading method for 
reading data from a data carrier (2) including a data stor- 
age device (201) and a data communicator device 
(202), a state in which a plurality of sheets of objective 
it ms with data carriers attached thereto are accumu- 


lated in a pile in an order is shifted to a state in which 
any of positions respectively of the data carriers are not 
overlapped with any one of the objective items to there- 
by read information from the data carriers of the objec- 
tive items in the shifted state. 
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Dcscriptl n 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to processing in s 
which data is correctly read from a radio frequency data 
carrier (RFID) attached to sheets of paper, cards, or the 
like or embedded as watermark in sheets of paper, 
cards, or the like during manufacturing thereof and the 
number of the sheets or cards is counted or is collated. '0 
[0002] The item or article management using bar 
codes in the prior art has been insufficient in identifying 
capability and information storage capacity. To over- 
come the difficulty, there has been introduced an item 
management system using a radio frequency data car- 15 
rier in which Information of an objective item can be 
stored and which can be attached to the item. 
[0003] In a state of the prior art, when a plurality of 
sheets of paper or cards to each of which a radio fre- 
quency data carrier is attached or in each of which a 20 
radio frequency data earner is embedded as watermark 
during manufacturing thereof are accumulated onto 
each other in a pile, the number of sheets of paper or 
cards of which radio frequency data carriers cam be cor- 
rectly read Is limited because of, for example, commu- 25 
nication distance and radio wave interference. 

SUMMARY OF THE INVENTION 

[0004] It is therefore an object of the present invention 30 
to provide a method which uses a device to shift posi- 
tions of radio frequency data carriers of the sheets of 
paper or the cards with respective radio frequency data 
carriers such that the positions are separated from any 
other sheets of paper and the cards and a device to cor- 3s 
rectly read data from the radio frequency data carriers. 
The method thereby guarantees efficiency equivalent to 
efficiency of an anti-collision feature to remarkably re- 
duce the number of processes required for Inspection 
or check of the number of sheets of paper or cards and 40 
for collation thereof in the prior art. 
[0005] To achieve the object in accordance with the 
present invention, there is a data carrier information 
reading method for reading data from a data carrier in- 
cluding data storage means and data communicator 45 
means, comprising the steps of shifting a state in which 
a plurality of sheets of objective items respectively with 
data carriers attached thereto are accumulated in a pile 
to a state in which any of positions respectively of the 
data carriers are not overlapped with any one of the ob- 50 
jective items and reading information from the data car- 
riers. 

[0006] Even when objective items or articles to which 
data carriers are attached are accumulated in a bundle, 
the numb rofit ms to be read can be correctly counted 55 
and data collation thereof can be appropriat ly carried 
out. Moreover, for example, automatic check of wrong 
classification can b conducted. This advantag ously 


2 

leads to effect of improving quality of the peration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The objects and features of the present inven- 
tion will become more apparent from the consideration 
of the following detailed description taken in conjunction 
with the accompanying drawings in which: 

Fig. 1 A is a diagram showing a plurality of items to 
be read in accordance with the present invention; 
Fig. 1B is a diagram showing an embodiment of a 
data carrier reader according to the present inven- 
tion; 

Fig. 2 is a diagram showing a position of sheets of 
paper or the like to each of which a radio frequency 
data carrier is attached or in each of which is em- 
bedded as watermark during the manufacturing 
thereof; 

Fig. 3 is a diagram showing a position of sheets of 
paper orthe like to each of which a radio frequency 
data carrier is attached or in each of which is em- 
bedded as watermark during the manufacturing 
thereof; 

Fig. 4 is a diagram showing a position of sheets of 
paper or the like to each of which a radio frequency 
data carrier is attached or in each of which is em- 
bedded as watermark during the manufacturing 
thereof; 

Fig. 5 is a diagram showing a method of a device 
which shifts sheets of paper or cards with respectiv 
radio frequency data carriers to separate positions 
of the radio frequency data carriers from any other 
sheets in accordance with the present invention; 
Fig. 6 is a diagram showing a device for and a meth- 
od of reading radio frequency data earners in ac- 
cordance with the present invention; 
Fig. 7 is a diagram showing a device for a method 
of shifting sheets of paper or cards with respective 
radio frequency data carriers to separate positions 
of the radio frequency data carriers from any other 
sheets and reading the radio frequency data carri- 
ers in accordance with the present invention; 
Fig. 8 is a front view of a radio frequency data carrier 
reader and a read start position in accordance with 
the present invention; 

Fig. 9 is a side view of a radio frequency data carrier 
reader and a read start position in accordance with 
the present invention; 

Fig. 1 0 is a front view of a radio frequency data car- 
rier reader and a read end position in accordance 
with the present invention; 
Fig. 11 is a side view of a radio frequency data car- 
rier reader and a read end position in accordance 
with the present invention; 

Fig. 12 is a diagram showing radio fr quency data 
carriers, a device to read th data carriers, and com- 
munication paths between the data carriers and the 
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r ader in accordance with the present invention; 
Fig. 1 3 is a flowchart showing operation (for exam- 
ple, in a post office) to write information in a data 
carrier wh n an item of registered mail is received; 
and 

Fig. 14 is a flowchart showing operation (for exam- 
ple, in a post office) to read data to confirm the 
number of items of registered mail. 

DESCRIPTION OF THE EMBODIMENTS 

[0008] Description will now be given of an embodi- 
ment of the present invention by referring to the draw- 
ings. ' 

[0009] Figs. 1 A and 1 B show a plurality of objective 
items to be read and a configuration of a radio frequency 
data carrier reader. 

[0010] The configuration includes sheets of paper or 
cards 1 on each of which a radio frequency data carrier 
is attached or in each of which a radio frequency data 
carrier is embedded as watermark during the manufac- 
turing thereof, a radio datacarrier2, a device3 to slightly 
shift the sheets of paper or cards with respective radio 
frequency data carriers such that positions respectively 
of the data carriers are not overlapped with any other 
sheets of paper or cards, a device 4 to read information 
written in a data storage of each data carrier 2, a reader 
section 41 of the data carrier reader 4, a data storage 
42 of the reader 4, a communicator section 43 of the 
reader 4, a terminal 7 to accumulate and to control in- 
formation received from the communicator 43 of the 
reader 4, a communicator section 71 , a data storage 72, 
a data display 73, and an input section 74. "To embed 
a radio frequency data carrier 2 in a sheet of paper or a 
card during the manufacturing thereof means that a ra- 
dio frequency data carrier 2 is buried therein. 
[0011] Referring now to Figs. 13 and 14, description 
will be given of a case in which the present invention is 
applied to items of registered mail. 
[0012] As can be seen from the flowchart of Fig. 13, 
to receive a batch of items of registered mail (for exam- 
ple, in a post office), information of an identifier, a type 
(ordinary registered mail, simplified registered mail, de- 
livery record mail, or the like), and an address assigned 
to the data carrier of each item of registered mail is 
stored in the data storage of the data carrier (step 1 302) 
and then whether or not information has been written in 
all data carriers is checked (step 1303). If information 
has not been written yet in all data carriers, process re- 
turns to step 1302. Otherwise, the processing is termi- 
nated (step 1304). 

[0013] Referring now to the flowchart of Fig. 14, de- 
scription will be given of a case to execute processing 
to confirm the number of items of registered mail. The 
data carrier information reader 4 reads information writ- 
ten in the data carriers (st p 1402). The information is 
accumulated as data in the terminal 7. According to th 
data thus accumulated, processing (count check/colla- 


tion) is execut d to confirm the number of mail items by 
type or address. Results of the processing are accumu- 
lated to be displayed later (step 1403). Whether or n t 
information of all data carriers have been already read 

5 is checked (step 1404). If there remains information of 
data carriers to be read, process goes to step 1 402. Oth- 
erwise, the processing is terminated (step 1405). 
[001 4] By correctly reading the identifiers thetype, the 
address, and the number of items of registered mail from 

10 each data carrier, it is possible to detect a wrong clas- 
sification (for example, a mail item to be sent to office A 
is sent to office B) caused by the present manual oper- 
ation in which the type and/or the address are not cor- 
rectly identified in some cases. This advantageously im- 

15 prove quality of the operation. 

[0015] Fig. 2 shows a position of a sheet of paper or 
a card at which a data carrier 21 is to be attached or 
embedded. When an upper position and a lower position 
are assumed to be expressed in a longitudinal direction 

20 of the sheets of paper or the cards, the data carriers 21 
are arranged in an upper end section or a lower end sec- 
tion of the sheet of the card. Under this condition, a ref- 
erence numeral 211 indicates a situation in which the 
sheets or cards each of which includes the data carrier 

25 in an upper end section or a lower end section thereof 
are accumulated in a pile. In a state 212, the sheets or 
cards are longitudinally shifted such that the data carrier 
positions are separated from each other in the longitu- 
dinal direction, namely, are not overlapped with any oth- 

30 er sheets or cards. 

[0016] Fig. 3 shows a position of a sheet of paper or 
a card at which a data carrier 22 is to be attached or 
embedded. When an upperposition and a lower position 
are assumed to be expressed in a longitudinal direction 

35 of the sheets of paper or the cards, the data carriers 22 
are arranged in a right end section or a left end section 
of the sheet of the card. Underthis condition, a reference 
numeral 221 indicates a situation in which the sheets or 
cards each of which includes the data earner in a right 

40 end section or a left end section thereof are accumulat- 
ed in a pile. In a state 222, the sheets or cards are shift d 
in a horizontal direction such that the data carrier posi- 
tions are horizontally separated from each other, name- 
ly, are not overlapped with any other sheets or cards. 

45 [0017] Fig. 4 shows a position of a sheet of paper or 
a card at which a data carrier 23 is to be attached or 
embedded. The data carrier 23 is arranged in an upp r 
left corner of the sheet of the card. 
[0018] Fig. 5 shows a device 31 which slightly shifts 

so the sheets of paper or cards such that the positions of 
the data carriers are not overlapped with any other 
sheets of paper or cards. Reference numeral 231 indi- 
cates a state in which the sheets of paper or cards re- 
spectively with data carriers on the upper-left corner are 

55 accumulated in a pile. Ref r nee numeral 232 indicates 
a state in which the sheets of paper or cards are clock- 
wise or count rclockwise turned about a point such that 
the positions of the data carriers ar not ov rlapped with 
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any other sheets of pap r or cards. 
[0019] Fig. 6 shows an embodiment of the present in- 
vention using a data carrier reader 44 with a contour of 
a rod. By moving the rod-shaped data carrier reader 44 
is moved from left to right over the sheets of paper or 5 
cards in the state 232 of Fig. 5 with the reader 44 being 
brought into contact with the sheets of paper or being 
separated therefrom, information stored in the data car- 
riers are read by the reader 44. 

[0020] Fig. 7 shows an arrangement of a pile of sheets »o 
of paper or cards with data carriers as above, a device 
35 to slightly shift the sheets or the cards such that the 
positions of the data carriers are not overlapped with any 
other sheets of paper or cards, and a data carrier 46 
(47). lnastate212,thesheetsorcardsareaccumulated <5 
in an order. In a state 21 2, the sheets or cards are shifted 
by the device 35 on the reader (46). When the reader is 
inclined (47), the sheets or cards pass over the reader 
so that the reader reads information stored in the data 
carriers. 20 
[0021] Fig. 8 shows a state 212 (222) in which the 
sheets or cards are accumulated in an order and a plan 
view of a data carrier reader 36 including reader sec- 
tions 41 horizontally indicated, by bold solid lines ar- 
ranged in the vertical direction. Reference numeral 51 25 
indicates a plate on which the sheets or cards are 
placed. The state shown in Fig. 8 is a read start position 
of the system. 

[0022] Fig. 9 shows a state 212 (222) in which a plu- 
rality of sheets or cards with data carriers disposed as 30 
described above are accumulated in an order, a plan 
view of a data carrier reader 36, and a plate 51 on which 
the sheets or cards are placed. 

[0023] Fig. 1 0 shows a state 21 2 (222) in which a plu- 
rality of sheets or cards with data carriers disposed as 35 
above are accumulated in an order, a plan view of a data 
carrier reader 36, and a plurality of reader sections 41 
of the reader 36. In this example, a plate 51 on which 
the sheets or cards are placed is lowered to a read end 
position. The plate 51 and a plate supporter 61 are driv- 40 
en In the vertical direction. When the sheets of paper or 
cards with data carriers moves from a read start position 
to the read end position through the reader sections 41 
of the reader 36 with the sheets or cards being brought 
into contact with the reader 36 or being separated there- « 
from, information stored in the data carriers are read by 
the reader 36. 

[0024] Fig. 1 1 shows a state 212 (222) in which a plu- 
rality of sheets or cards with data carriers are accumu- 
lated in an order and a side view of a radio frequency so 
data carrier reader 36 in a read end state. Distance in- 
dicated by a dotted line is difference in height between 
a read start position and a read end position. When the 
sheets of paper or cards with data carriers moves from 
the read start position to the read end position through ss 
the reader sections 41 of the reader 36 with the she ts 
or cards being brought into contact with the reader 36 
or being separated therefrom, information stored in the 
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data carri rs are read by th r ader 36. 
[0025] Fig. 1 2 shows a data carrier reading system in 
which data carriers 2a to 2e are respectively attached 
to a plurality of objective items 1 a to 1 e such that a data 
reader 4 reads data from the data carriers of the respec- 
tive items via radio wave transmission paths between 
the data reader4 and the data carriers. Each data carri r 
2a-2e has a data storage means 201 and a data com- 
munication means 202. By separating the transmission 
paths from each other, the data carriers respective store 
therein identifiers respectively corresponding to the ob- 
jective items. Disposed in the data carriers 2a to 2e are 
transmission sections to respectively transmit the re- 
spective identifiers. Therefore, the data reader 4 can 
read information regarding the identifiers. The identifiers 
may be sequential numbers. As can be seen from Fig. 
1 , the data reader 4 includes a reading section 41 , a 
data storage 42, and a communicator section 43. Iden- 
tifiers read by the reading section 41 is stored in the data 
storage 43. The communicator 43 is connected via a 
network or theJike to a terminal 7 such as a personal 
computer and transmits the obtained identifiers to the 
terminal 7. When a personal computer is used, whether 
or not an identifier is read is managed. When a plurality 
of readers 4 are disposed, which one of the reader read 
the identifier can be displayed by the terminal 7. By dis- 
playing the transporting path, the manager can appro- 
priately carry out the management. When the objective 
item is transported together with a parcel, a transporting 
path of the objective item can be managed. 
[0026] When the present invention is applied to oper- 
ation of record mail items such as registered mail in th 
postal job, the operation is conducted in a small room, 
i.e., a room in a post office. Therefore, it is difficult to 
install a large-sized machine or apparatus such as a 
sorter for mail items. The present invention provides a 
small-sized machine or apparatus which can be in- 
stalled in such a small room. 

[0027] In accordance with the present invention, data 
can be read from data carriers attached respectively to 
sheets of paper or cards, and the number of sheets of 
paper or cards accumulated in a pile can be corrected 
counted. 

[0028] While the present invention has been de- 
scribed in detail and pictorially in the accompanying 
drawings, it is not limited to such details since many 
changes and modifications recognizable to those of or- 
dinary skill in the art may be made to the invention with- 
out departing from the spirit and scope thereof. 


Claims 

1 . A data carrier information reading method for read- 
ing data from a data carrier (2) including data stor- 
age means (202) and data communicator m ans 
(201), comprising the steps of: 
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shifting a state in which a plurality of sheets of 
objective items respectively with data carriers 
attached thereto are accumulated in a pile to a 
state in which any of positions respectively of 
the data carriers are not overlapped with any 5 
one of the objective items; and 
reading information from the data carriers. 

A data carrier information reading method, compris- 
ing the steps of: 10 

shifting a state in which a plurality of sheets of 
objective items respectively with data carriers 
(2) each including data storage means (201) 
and data communicator means (202) attached ' 5 
respectively thereto are accumulated in a pile 
in an order to a state in which any of positions 
respectively of the data carriers are not over- 
lapped with any one of the objective items; and 
reading information written in the data storage so 
means of the data carriers. 

A data carrier information reading method, compris- 
ing the steps of: 

25 

shifting a state in which a plurality of sheets of 
objective items respectively with data carriers 
(2) each including data storage means (201) 
and data communicator means (202) attached 
respectively thereto are accumulated in a pile 30 
to a state in which any of positions respectively 
of the data carriers are not overlapped with any 
one of the objective items; 
moving a reading device (4) to read the data 
carrier in a state in which the carrier is brought 35 
into contact with the objective items or is sep- 
arated therefrom; and 

reading information written in 4 the data storage 
means of the data carriers. 

40 

A data processing system, comprising: 

means (3) for shifting a state in which a plurality 
of sheets of objective items respectively with 
data carriers (2) each including data storage 45 
means (201) and data communicator means 
(202) attached respectively thereto are accu- 
mulated in a pile to a state in which any of po- 
sitions respectively of the data carriers are not 
overlapped with any one of the objective items; so 
and 

a reading device (4) which can be moved, 
said device including means (41 ) for reading in- 
formation written in the data storage means of 
the data carriers. 55 

A data processing system, comprising: 


a data carrier (2) including data storage means 
(201) and data communicator means (202); 
means (3) for shifting a state in which a plurality 
of she ts of objective items respectively with 
said data carriers (2) attached respectively 
thereto are accumulated in an arrangement of 
a pile in an order to a state in which any of po- 
sitions respectively of said data carriers are n t 
overlapped with any one of the objective items; 
reading means (4, 41 ) for reading, in the shifted 
state, information written in said data storage 
section of said data carrier in a state in which 
said carrier is brought into contact with the b- 
jective items or is separated therefrom; and 
means (42) for storing therein the Information 
read by said reading means. 

6. A data processing system, comprising: 

a data carrier (2) including data storage means 
(201 ) and data communicator means (202); 
means (3) for shifting a state in which a plurality 
of sheets of objective items respectively with 
said data carriers (2) attached respectively 
thereto are accumulated in a pile to a state in 
which any of positions respectively of said data 
carriers are not overlapped with any one of the 
objective items; 

reading means (4, 41 ) for reading, in the shifted 
state, information written in said data storage 
means of said data carrier in a state in which 
said carrier is brought into contact with the ob- 
jective items or is separated therefrom; and 
means (42) for holding the information read by 
♦ said reading means. 

7. A method of acquiring information from an objective 
item with a data carrier (2) attached thereto, com- 
prising the steps of: 

attaching a data carrier (2) to each of objective 
items, the data carrier storing therein informa- 
tion to identify the associated objective item; 
accumulating a plurality of objective items in a 
pile; 

disposing a plurality of data carrier reading 
means (4, 41) in a direction in which the objec- 
tive items are accumulated (Figs. 8 and 10); 
moving the data carrier reading means in the 
direction; and 

reading identifying information from the data 
carriers attached respectively to the objective 
items. 

8. A method of acquiring information from an objective 
it m with a data carrier (2) attach d ther to, com- 
prising the steps of: 
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attaching a data carrier (2) to each of objective 
items, the data carrier storing therein informa- 
tion to identify the associated objective item; 
accumulating a plurality of objective items in a 
pile; 5 
moving the objective items relative to data car- 
rier reading means (Figs. 8 and 10); and 
reading identifying information from the data 
carriers attached respectively to the objective 
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